Contribution of human UDP-glucuronosyltransferases to the antioxidant effects of propolis, artichoke and silymarin.
The popularity of herbal medicines is rapidly increasing in many countries including the Western world where many individuals turn to natural products, because they promise a safe and natural remedy for a broad variety of health disorders or the prevention of disease development. Although therapy with a number of herbal products has demonstrated a promising potential and efficacy, insufficient information exists concerning their pharmacodynamics, pharmacokinetics and mode of action. Aim of this study was to examine the role of human detoxifying UDP-glucuronosyltransferases (UGTs) in the mechanism underlying the protective antioxidant effects reported for propolis, artichoke and silymarin. UGT1A induction was analyzed by reporter gene assays, siRNA mediated knockdown and enzyme activity assays. Antioxidant activity was measured using a hydrogen peroxide colorimetric assay. We identified propolis, artichoke and silymarin as potent activators of UGT1A transcription and enzyme activity in KYSE70 cells mediated by aryl hydrocarbon receptor AhR and nuclear factor E2-related factor 2 (Nrf2) signaling. Propolis, artichoke and silymarin significantly decreased tertiary butylhydroquinone (tBHQ)-induced hydrogen peroxide levels. This protective effect was significantly reduced by siRNA mediated knockdown of UGT1A expression. In conclusion, this study provides a possible molecular mechanism for protective antioxidant effects associated with the herbal drugs propolis, artichoke and silymarin. The herbal drug-mediated transcriptional upregulation of human detoxifying UGT1A enzymes via activation of AhR and Nrf2 leads to reduced hydrogen peroxide and oxidative stress. Because of UGT1A activation, the intake of these drugs could affect the therapeutic efficacy of other drugs when these also undergo metabolism by glucuronidation.